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Abstracts / Osteoarthritis and Cartilage 22 (2014) S7–S56S42surgery at day 1, 3 and 7 post-surgery. Expression of microRNAs (Exi-
qon) and mRNAs (Illumina) was performed using microarray and fur-
ther validated by qRT-PCR. Change in expression of the miR-29 family
(miR-29a, b, c) was analysed by qRT-PCR in SW1353 cell lines and pri-
mary human chondrocytes stimulated with TGFb1, TGFb3, IL-1b and
Wnt3A; or after overexpression (plasmid) or knockdown (siRNA) of
SOX9. miR-29a/b1 promoter activity was measured using promoter-
reporter constructs. The functional interaction between miR-29 and
TGFb, NFkB and canonicalWnt signalling pathways were explored using
luciferase reporters. Novel targets of the miR-29 family were charac-
terized by gene expression proﬁles in human chondrocytes transiently
transfected with miRNA mimic or inhibitor, conﬁrmed by qRT-PCR.
Direct targets were conﬁrmed by cloning the 3’UTR downstream of a
luciferase reporter.
Results: MicroRNA expression in whole mouse joints post DMM sur-
gery increased over 7 days. At day 1 and 3, the expression of only 4
microRNAs altered signiﬁcantly. At day 7, 19 microRNAs were upregu-
lated and 15 downregulated. Among the modulated miRNAs, the
expression of miR-29b was regulated in the opposite direction to its
potential targets. Interestingly, in end-stage human OA cartilage, the
miR-29 family were also regulated compared to control cartilage. Both
TGFb1 and TGFb3 decreased expression of microRNA29a, b and c whilst
IL-1b increased their expression. Functionally, the microRNA 29 family
were all able to negatively regulate the Smad, NFkB and canonical Wnt
signalling pathways. SOX9 directly represses the expression of micro-
RNA 29a and b via binding to their promoter. Gene expression proﬁles of
gain-and-loss-of-function revealed regulation of a large number of
previously recognised extracellular matrix-associated genes as well as
an additional subset of protease and Wnt signalling pathway-related
genes. Among these genes, ADAMTS5, ADAMTS6, ADAMTS14, ADAMTS17,
ADAMTS19, FZD3, DVL3, FRAT2, CK2A2 were experimentally validated as
direct targets of the miR-29 family.
Conclusions: These data identify the microRNA 29 family as microRNAs
which act early in the development of OA. We have shown that they are
regulatedbyanumberof factorsknowntobe important inOAandthat they
have functional impact on several relevant signalling pathways. We have
identiﬁed a number of novel genes which are direct targets of the miR-29Table 2
The relationship between systolic blood pressure (SBP) and pulse pressure (PP) with inc
Quartile of SBP Proportion with Incident
Lateral TF OA
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Quartile 1 (76 – 112) 14/3544 (0.4%) Re
Quartile 2 (113 – 122) 17/3046 (0.6%) 1.4
Quartile 3 (123 – 132) 20/2873 (0.7%) 1.8
Quartile 4 (133 – 215) 11/2978 (0.4%) 0.9
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Quartile of PP
Quartile 1 (10 – 38) 11/3167 (0.4%) Re
Quartile 2 (39 – 46) 12/3116 (0.4%) 1.0
Quartile 3 (47 – 56) 18/3203 (0.6%) 1.5
Quartile 4 (57 – 136) 20/2954 (0.7%) 1.8
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Table 1
The relationship between systolic blood pressure (SBP) and pulse pressure (PP) and inci
Quartile of SBP Proportion with incident
Medial TF OA
Quartile 1 (76 – 110) 14/2131 (0.7%)
Quartile 2 (112 – 120) 31/2020 (1.5%)
Quartile 3 (121 – 130) 30/1837 (1.6%)
Quartile 4 (131 – 215) 28/1853 (1.5%)
Quartile of PP
Quartile 1 (10 – 38) 16/2267 (0.7%)
Quartile 2 (39 – 46) 27/2029 (1.3%)
Quartile 3 (47 – 54) 27/1667 (1.6%)
Quartile 4 (55 – 136) 33/1878 (1.8%)family. Future work will continue to ascertain the pathways via which the
miR-29 family can regulate the development and progression of OA.
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INCREASED SYSTEMIC PULSE PRESSURE IS ASSOCIATED WITH
INCIDENT MEDIAL TIBIOFEMORAL OSTEOARTHRITIS
G.H. Lo y, T.E. McAlindon z, J.N. Katz x, J.B. Driban z, L.L. Price z,
C.B. Eaton k, N.J. Petersen y, C.M. Ballantyne y, M. Suarez-Almazor{.
yBaylor Coll. of Med., Houston, TX, USA; z Tufts Med. Ctr., Boston, MA,
USA; xBrigham and Women’s Hosp., Boston, MA, USA; kMem. Hopsital
of Rhode Island, Pawtucket, RI, USA; {MD Anderson, Houston, TX, USA
Purpose: We conducted a prior study where systolic blood pressure
and pulse pressure were associated with incident knee OA. The inﬂu-
ence of systemic blood pressure on the development of OA may be
different in medial and lateral tibiofemoral OA, since these are inﬂu-
enced by different risk factors. Therefore the objective of this study was
to evaluate whether elevated SBP and PP are associated with incident
medial and lateral tibiofemoral OA in subjects participating in the
Osteoarthritis Initiative (OAI).
Methods: This is a longitudinal study of the OAI, a multi-center
observational study of knee OA including only those who did not have
medial joint space narrowing (JSN) in either knee at their baseline visit.
Systolic (SBP) and diastolic blood pressure (DBP) were measured on
participants at their OAI baseline, 12-, 24-, and 36- month visits. Pulse
pressure (PP) was calculated as SBP minus DBP. Bilateral postero-
anterior knee radiographs were taken at OAI baseline, 12-, 24-, 36-and
48- month visits. Central readers assessed radiographic OA severity
using OARSI joint space narrowing (JSN) grades (0-3). We performed a
time varying analysis using generalized estimating equations (GEE) to
adjust for correlations within person observations over time of SBP and
PP on incident medial tibiofemoral (TF) radiographic OA, deﬁned as
medial JSN > 1, in either knee over the ensuing year. Fully adjusted
models included age, sex, body mass index, number of anti-hyper-
tensive medications, Physical Activity Scale for the Elderly (PASE), and
NSAID use. We repeated the analyses using lateral JSN as the outcome
among those without lateral JSN in either knee at their baseline visit.ident LATERAL tibiofemoral (TF) OA (n ¼ 12,441 observations, 3850 participants)
adjusted OR for Incident
eral TF OA
OR for incident Lateral TF OA Adjusted
for Age, Sex, BMI, number of
anti-hypertensive medications,
PASE, NSAID use
ferent Referent
(0.7 – 2.9) 1.3 (0.6 –2.6)
(0.9 – 3.5) 1.5 (0.7 – 3.2)
(0.4 – 2.1) 0.7 (0.3 – 1.7)
or trend ¼ 0.8 p for trend ¼ 0.6
ferent Referent
(0.5 – 2.3) 1.0 (0.4 – 2.2)
(0.7 – 3.1) 1.3 (0.6 – 2.9)
(0.9 – 3.7) 1.5 (0.6 – 3.5)
or trend ¼ 0.04 p for trend ¼ 0.2
dent MEDIAL tibiofemoral OA (n ¼ 7841 observations, 2424 participants)
Unadjusted OR for Incident
Medial TF OA
OR for Incident Medial TF OA
Adjusted for Age. Sex, BMI,
number of anti-hypertensive
medications, PASE, NSAID use
Referent Referent
2.4 (1.3 – 4.4) 2.1 (1.1 – 3.9)
2.5 (1.3 – 4.8) 2.1 (1.1 – 4.0)
2.3 (1.2 – 4.4) 1.8 (0.9 – 3.6)
p for trend ¼ 0.009 p for trend ¼ 0.16
Referent Referent
1.9 (1.0 – 3.5) 1.9 (1.0 – 3.5)
2.3 (1.2 – 4.3) 2.2 (1.2 – 4.1)
2.5 (1.4 – 4.6) 2.4 (1.3 – 4.7)
p for trend ¼ 0.001 p for trend ¼ 0.007
Abstracts / Osteoarthritis and Cartilage 22 (2014) S7–S56 S43We then performed sensitivity analyses restricting to those with KL
grade < 2 at baseline.
Results: For the medial JSN analysis, 2424 people were included with a
meanage of 59.5 (9.0) years,meanBMI of 27.7 (4.6) kg/m2, 39%weremale,
81% were white. For the lateral JSN analysis, 3905 people were included
with ameanageof62.1 (9.1) years,meanBMIof 28.5 (4.8) kg/m2, 43%were
male, 81%werewhite. Sensitivity analyses restricting to thosewith KL< 2
at baseline were similar to those reported in tables 1 and 2.
Conclusions: This study identiﬁes that PP and perhaps SBP are associated
with incident radiographic medial TF OA. Because PP is known to be
elevated when arteries are stiff, additional studies studying a possible
relationship between elevated pulse pressure, arterial stiffness, and
medial TF OA are warranted. Further study of underlying mechanisms to
explainwhy PP and SBP may be associated with medial but not lateral TF
OA is warranted.
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ASSOCIATION BETWEEN KNEE EXTENSOR MUSCLE STRENGTH AND
INCIDENT RADIOGRAPHIC AND SYMPTOMATIC KNEE
OSTEOARTHRITIS IN MIDDLE-AGED OR OLDER ADULTS WITH
MEDIAL MENISCAL PATHOLOGY: THE MOST STUDY
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Purpose: Patients with knee osteoarthritis (OA) often have impaired
knee extensor strength. There is also evidence that high knee extensor
strength may postpone or prevent knee OA development in the general
population. Hypothetically, the importance of knee extensor strength
maybe evenmore pronounced in subjects at high risk of kneeOA.Hence,
our aim was to determine the association between knee extensor
strength and incident radiographic whole knee OA (ROA) and incident
symptomatic radiographic whole knee OA (SxOA) in participants with
meniscal pathology. We hypothesized that higher baseline knee exten-
sor strength would be associated with a lower risk for incident ROA and
incident SxOA among those with pre-existing meniscal pathology.Table 2
Incident symptomatic whole knee osteoarthritis in persons with medial meniscal pathol
Men Cases/n
Lowest tertile, 12-111 Nm 9/80
Middle tertile, 112-145 Nm 10/80
Highest tertile, 146-241 Nm 10/80
Test for linear trend, P
Women
Lowest tertile, 9-62 Nm 17/100
Middle tertile, 63-83 Nm 9/103
Highest tertile, 84-164 Nm 10/88
Test for linear trend, P
RR ¼ relative risk, 95% CI ¼ 95% conﬁdence intervals.
*Model adjusted for age, body mass index and clinic site.
**Model adjusted for age, body mass index, clinic site, history of knee surgery and Physi
Table 1
Incident radiographic whole knee osteoarthritis in persons with medial meniscal pathol
Men Cases/n
Lowest tertile, 12-111 Nm 13/53
Middle tertile, 112-145 Nm 16/62
Highest tertile, 146-241 Nm 13/58
Test for linear trend, P
Women
Lowest tertile, 9-62 Nm 25/67
Middle tertile, 63-83 Nm 18/76
Highest tertile, 84-164 Nm 14/57
Test for linear trend, P
RR ¼ relative risk, 95% CI ¼ 95% conﬁdence intervals.
*Model adjusted for age, body mass index and clinic site.
**Model adjusted for age, body mass index, clinic site, history of knee surgery and PhysiMethods: TheMulticenter Osteoarthritis (MOST) study is a longitudinal
cohort study of 3026 participantswith or at elevated risk of kneeOA. The
present study included 373 participants (373 knees) with medial
meniscal pathology and no ROA at baseline in the analysis of incident
ROA at 84months follow-up. The analysis of incident SxOA at 84months
follow-up included 531 participants (531 knees) with medial meniscal
pathology and no SxOA at baseline. Medial meniscal pathology at the
baseline MRI exam (1.0T sagittal and axial fat-suppressed fast spin-echo
proton density-weighted sequences and coronal STIR) was graded as a
dichotomous outcome (i.e. ‘no meniscal pathology’ and ‘meniscal
pathology’) combining the constructs ‘meniscal integrity (including
tears and maceration)’ and ‘meniscal extrusion’ for the medial com-
partment. Participantswithmedialmeniscal pathologywere deﬁned as:
participants having medial meniscal integrity WORMS grade >0 in
either segment and/or medial meniscal body extrusion grade >1.
Knees met criteria for incident ROA if they had no ROA at baseline and
had radiographic tibiofemoral OA (KL grade  2) and/or patellofemoral
OA on the 84-month visit radiographs. Knees met criteria for incident
SxOA at 84 month follow-up if: 1) at baseline they had no ROA
regardless of symptoms, but at the 84-month follow-up had a com-
bination of ROA and knee symptoms on both the screen and clinic visit
(i.e. positive x-ray and symptoms); or 2) at baseline had ROA (x-ray
positive) but did not have symptoms on both the screen and clinic visit
(symptoms positive/negative or symptoms negative/negative), but at
the 84-month follow-up had knee symptoms both times when asked
(symptoms positive/positive); or 3) they did had no ROA and symp-
toms at baseline (x-ray negative or symptoms negative) and under-
went knee arthroplasty between baseline and follow-up as treatment
for OA.
Maximal isokinetic knee extensor torque (60 deg/s) at baseline was
categorized into tertiles (low, middle and high). We tested the associ-
ation of different categories of knee extensor strength at baseline with
incident OA using Poisson regression with robust standard errors. Rel-
ative risks were estimated for each muscle strength tertiles using the
lowest tertile as reference. We considered a two-tailed P<0.05 to be
statistically signiﬁcant.
Results: No statistically signiﬁcant associations were observed between
knee extensor strength and incident ROA for either men or women
(Table 1). Similarly no signiﬁcant associations were seen between knee
extensor strength and incident SxOA (Table 2).ogy
RR (95% CI)* RR (95% CI)**
1.0 1.0
0.98 (0.40-2.41) 0.92 (0.38-2.24)
0.88 (0.35-2.18) 0.91 (0.39-2.15)
0.7775 0.8331
1.0 1.0
0.61 (0.28-1.30) 0.61 (0.28-1.32)
0.79 (0.38-1.64) 0.79 (0.39-1.61)
0.4652 0.4754
cal Activity Scale for the Elderly.
ogy
RR (95% CI)* RR (95% CI)**
1.0 1.0
0.92 (0.49-1.74) 0.90 (0.48-1.67)
0.84 (0.41-1.69) 0.83 (0.42-1.63)
0.6174 0.5822
1.0 1.0
0.72 (0.44-1.17) 0.77 (0.47-1.25)
0.67 (0.39-1.17) 0.67 (0.39-1.15)
0.1322 0.1292
cal Activity Scale for the Elderly.
